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(57)Abstraot: 

PROBLEM TO BE SOLVED: To provide a motor-driven 
compressor capable of reducing the size and weight of the 
machine body and of cooling the motor chamber and a 
swash plate chamber effectively. 

SOLUTION: The compressor is equipped with a motor 21, a 
swash plate 22, and a motor chamber 15 and swash plate 
chamber 16 accommodating them. The compressor Is 
furnished with a passage to generate communication to the 
motor chamber 1 5, of that portion of the intra-case 
refrigerant passage other than the discharge chamber 33 
connected with an external refrigerant circuit. Because the 
communication passage is configured so that the swash 
plate chamber 1 6 is included, a refrigerant gas having a 
lower temperature and lower pressure than the discharged 
refrigerant is supplied to the motor chamber 1 5 and swash 
plate chamber 16. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor housing, cam-plate room and cylinder bore which were formed in the case, and the 
piston which performs a compression operation while holding possible [ reciprocation ] in said cylinder 
bore. While being supported pivotable in said case in the condition of having been inserted in said motor 
housing and the cam-plate room and connecting with the electric motor of this motor interior of a room 
In the electric cam-plate compressor equipped with the driving shaft which carries out both-way 
actuation of said piston by actuation of said motor through the cam plate arranged in said cam-plate 
interior of a room The electric cam-plate compressor characterized by including said cam-plate room on 
this free passage way while the free passage way which opens for free passage the parts and said motor 
housings other than the regurgitation room opened for free passage by the external refrigerant circuit 
among the refrigerant paths within a case of said compressor is prepared. 
[Claim 2] It is the electric cam-plate compressor according to claim 1 characterized by for said 
compressor being a multistage type compressor equipped with the 1st cylinder bore which inhales and 
compresses the inhalation refrigerant from an external refrigerant circuit, and other cylinder bores which 
inhale and compress the refrigerant of the intermediate pressure compressed once [ at least ], and said 
free passage way opening for free passage the intermediate pressure room where the refrigerant of said 
intermediate pressure exists, and said motor housing. 

[Claim 3] It is the electric cam-plate compressor according to claim 1 or 2 characterized by arranging 
said motor housing at the upstream rather than said cam-plate room in said free passage way, and 
passing through this cam-plate room after some refrigerants [ at least ] pass this motor housing. 
[Claim 4] Said free passage way is an electric cam-plate compressor according to claim 1 characterized 
by opening either and said motor housing for free passage at least among the inhalation holes which 
introduce into this inhalatorium the inhalatorium and this inhalation refrigerant with which the 
inhalation refrigerant from said external refrigerant circuit exists. 

[Claim 5] It is the electric cam-plate compressor according to claim 4 characterized by being arranged at 
the upstream of said motor housing and a cam-plate room while it has the branching free passage way by 
which the branching was carried out from said inhalatorium or the inhalation hole and this branching 
free passage way constitutes the refrigerant path within a case of said compressor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the electric cam-plate compressor used for example for 
the air conditioner for cars. 

[0002] 

[Description of the Prior Art] The electrically-driven compressor is known as a compressor built into the 
refrigerant circulator of heat exchange equipments, such as an air conditioner for cars. Generally the 
electrically-dnven compressor is equipped with the refrigerant compressor style driven by the electric 
motor and this motor in the case used as that coat. This refrigerant compressor style consists of a piston 
held in the cylinder bore in a compressor possible [ reciprocation ], a cam plate which is formed in the 
cam-plate room by which partition formation was carried out into the compressor, and changes rotation 
of said motor into the reciprocating motion of this piston. Since this motor is expected the rotational 
capacity which realizes a high revolution, and the driving force which can bear high load torque, said 
compressor needs to be equipped with a high power motor. However, in the configuration of opposing a 
high revolution load as it is also with a high power motor, it will be urged to high generation-of-heat- 
ization of a motor and ambient temperature lifting of this motor will be promoted further. Though this 
ambient temperature lifting is natural, in order to make this motor itself into an elevated temperature a 
risk called decline m the revolution effectiveness which the demagnetization of a motor own [ by this 
elevated-temperature-izmg / this ] causes hangs around. Therefore, motor cooling for avoiding elevated- 
temperature-ization of this motor is heeded. 

[0003] Moreover, if the high-speed revolution of said cam plate is carried out, since it will be in a high 
temperature condition by the sliding friction with the shoe infixed between said pistons, from the field of 
endurance or sliding stability, cooling of this cam plate is also combined and is needed. 
[0004] The thing of introducing the refrigerant in a compressor into the motor housing equipped with 
this motor as a configuration for said motor cooling is known (JP,7-133779,A). This configuration 
introduces into said motor housing the regurgitation refiigerant in the condition of it being breathed out 
from said refrigerant compressor style, and being sent to the equipment (for example, condenser) of the 
extemal downsfream of said compressor, and performed motor cooling. 

[0005] Moreover, what infroduces into said motor housing the inhalation refrigerant inhaled by this 
compressor from the equipment (for example, evaporator) of the extemal upsfream of said compressor 
and performs motor cooling to JP,9-236092,A is indicated 

[0006] 

[Problem(s) to be Solved by the Invention] However, with the former configuration, when the 
regurgitation refrigerant used for cooling of a motor is made a high-pressure and elevated temperatiare 
condition by compression by said refrigerant compressor style and the refrigerant of such a condition is 
used for said motor cooling, the following two technical problems are induced. 
[0007] Small Ughtweight-ization of said case will be obstructed by using a high voltage regurgitation 
refrigerant for the 1st first. That is, a rise on tiie sfrength, i.e., the thick increment in a case, duphcation, 
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thick buildup of the reinforcement member inside a case, etc., for said motor housing to be a field where 
the rate of a capacity factor is comparatively big, and bear said case in a compressor, at the high voltage 
condition is needed. 

[0008] Since the refrigerant itself used [ 2nd ] for cooling is an elevated temperature, said motor cooling 
becomes an inefficient thing, on the other hand, only installation of the refrigerant to said motor housing 
is indicated for both configuration -- **** - it does not pass and disclosure about cooling of said cam 
plate is not performed. That is, the actual condition is that the response over overheating of a cam plate 
is not taken into consideration. 

[0009] The object of this invention enables small Hghtweight-ization of an airframe, and is to offer the 
electric cam-plate compressor which can cool a motor housing and a cam-plate room efficiently. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to 
claim 1 The motor housing, cam-plate room and cylinder bore which were formed in the case, and the 
piston which performs a compression operation while holding possible [ reciprocation ] in said cylinder 
bore, While being supported pivotable in said case in the condition of having been inserted in said motor 
housing and the cam-plate room and connecting with the electric motor of this motor interior of a room 
In the electric cam-plate compressor equipped with the driving shaft which carries out both-way 
actuation of said piston by actuation of said motor through the cam plate arranged in said cam-plate 
interior of a room While the free passage way which opens for free passage the parts and said motor 
housings other than the regurgitation room opened for free passage by the external refrigerant circuit 
among the refrigerant paths within a case of said compressor is prepared, let it be a summary to include 
said cam-plate room on this free passage way. 

[001 1] According to this invention, the motor housing and cam-plate room of an electric cam-plate 
compressor are that the refrigerant within the refrigerant path within a case is introduced through a free 
passage way, and both the interior of a room is cooled, the refrigerant, i.e., the regurgitation refrigerant, 
of the regurgitation interior of a room where the refrigerant introduced into both the interior of a room is 
opened for free passage by the external refrigerant circuit ~ low temperature ~ since it is in a low 
voltage condition, as compared with the configuration which uses a regurgitation refrigerant for cooling, 
whenever [ both room air temperature ], and a pressure will be fallen more That is, while raising cooling 
effectiveness, reduction of the pressure resistance of a case is enabled. 

[0012] Invention according to claim 2 is the multistage type compressor equipped with the 1st cylinder 
bore into which said compressor inhales and compresses the inhalation refrigerant from an external 
refrigerant circuit, and other cylinder bores which inhale the refrigerant of the intermediate pressure 
compressed once [ at least ], and are compressed in invention according to claim 1, and said free passage 
way makes it a summary to open for free passage the intermediate pressure room where the refrigerant 
of said intermediate pressure exists, and said motor housing. 

[0013] According to this invention, said motor housing and a cam-plate room are cooled with the 
intermediate pressure refiigerant breathed out by the intermediate pressure room of a multistage type 
compressor. Since an intermediate pressure refrigerant is fully low-temperature low voltage, it is more 
suitable than said regurgitation refrigerant for reduction of the improvement in cooling effectiveness, 
and case pressure resistance. 

[0014] After said motor housing is arranged for invention according to claim 3 in invention according to 
claim 1 or 2 at the upstream rather than said cam-plate room in said free passage way and some 
refrigerants [ at least ] pass this motor housing, let it be a summary to pass through this cam-plate room. 
[0015] According to this invention, before said cam-plate room is cooled, said motor housing is cooled. 
That is, since this motor housing is cooled with the low temperature refrigerant which has not carried out 
a temperature rise at least in this cam-plate interior of a room, the cooling effectiveness of this motor 
housing improves ftirther. 

[0016] Invention according to claim 4 makes it a summary for said free passage way to open either and 
said motor housing for free passage at least among the inhalation holes which introduce into this 
inhalatorixjm the inhalatorium and this inhalation refiigerant with which the inhalation refiigerant from 
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said external refrigerant circuit exists in invention according to claim 1 . 

[0017] According to this invention, the inhalation refrigerant from said external refrigerant circuit is 
introduced into said motor housing and a cam-plate room. This inhalation refrigerant is low-temperature 
low voltage more nearly further than said intermediate pressure refrigerant. Therefore, for reduction of 
the improvement in cooling effectiveness, and case pressure resistance, it can be said that it is still more 
suitable. 

[001 8] While invention according to claim 5 has the branching free passage way by which the branching 
was carried out from said inhalatorium or the inhalation hole in invention according to claim 4 and this 
branching free passage way constitutes the refrigerant path within a case of said compressor, let it be a 
summary to be arranged at the upsfream of said motor housing and a cam-plate room. 
[0019] According to this invention, said inhalation refrigerant is introduced into said motor housing and 
a cam-plate room through a branching free passage way. Although these some inhalation refrigerants are 
introduced into both ** in that case, a part is inhaled by the cylinder bore, without being introduced into 
both **. Therefore, since the inhalation refrigerant elevated-temperature-ized in both the interior of a 
room is only only the part, the temperature of the refrigerant inhaled in said cylinder bore does not rise 
comparatively. That is, decline in the compression efficiency which buildup of the specific volume 
accompanying the temperature rise of the refrigerant inhaled by this cylinder bore causes is suppressed. 
[0020] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt materialized to the 
multistage-type electric cam-plate compressor which uses a carbon dioxide by using this invention as a 
refrigerant hereafter is explained according to drawing 1 and drawing 2 . In addition, make the left of 
drawing.! into the front of a compressor, and let the method of the right be back. 
[0021] As shown in drawi.ng.l , the elecfric cam-plate compressor is equipped with the motor housing 
1 1, the front housing 12, a cylinder block 13, and the rear housing 14. Each [ these ] housing 11,12, and 
14 and a cylinder block 13 constitute the case of this compressor in which junction immobihzation was 
mutually carried out by two or more through bolts which are not illustrated and that carried out the 
shape of a cylindrical shape mostly. In the field where the motor housing 15 was surrounded by the front 
housing 12 and the cylinder block 13 in the field surrounded by the motor housing 1 1 and the front 
housing 12, partition formation of the cam-plate room 16 is carried out, respectively. 
[0022] Between the motor housing 1 1 and a cylinder block 13, the driving shaft 17 inserted in the motor 
housing 15 and the cam-plate room 16 is supported pivotable through the radial bearings 18A and 18B 
of an order couple. The driving shaft 17 has fitted in loosely feed-hole 12B of wall 12A formed in the 
front housing 12. 

[0023] The electric motor 21 which consists of a stator 19 and Rota 20 really fixed pivotable on the 
driving shaft 17 is held by the motor housing 15. At the cam-plate room 16, on a driving shaft 17, the 
cam plate 22 of a disc configuration is really fixed pivotable, and thrust bearing 23 is arranged between 
a cam plate 22 and wall 12A. The driving shaft 17 and cam plate 22 which were unified are positioned 
in the thrust direction (the direction of a driving shaft axis) by the washer 25 by which front energization 
was carried out with the spring 24 arranged in the hold crevice formed in the center of a cylinder block 
13, and thrust bearing 23. 

[0024] It is formed in the location where 2nd cylinder bore 13B as other cylinder bores formed in the 
minor diameter counters a cylinder block 13 on both sides of a driving shaft 17 mutually rather than 1st 
cylinder bore 13 A and this cylinder bore 13A. The 1st and 2nd pistons 26 and 27 of a piece head form 
are held in the cross direction by each cylinder bores 13A and 13B possible [ both- way sliding ], 
respectively, and the compression space 13E and 13F which carries out a volume change according to 
both-way sliding of each pistons 26 and 27 is divided in each boa 13 A and 13B, respectively. Crevices 
26A and 27A are established in the front section of each pistons 26 and 27, respectively, and the shoes 
28 and 29 of a couple are held in these crevices 26A and 27A. When the periphery section of a cam plate 
22 is pinched by both the shoes 28 and 29 possible [ shding ], actuation connection of each pistons 26 
and 27 is carried out at the cam plate 22. For this reason, with a revolution of the driving shaft 17 by 
said electric motor 21, rotation of a cam plate 22 is changed into a both-way rectilinear motion of each 
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pistons 26 and 27 in the stroke corresponding to whenever [ that tilt-angle ] because a cam plate 22 
carries out a synchronous revolution with this driving shaft 17. 

[0025] Between a cylinder block 13 and the rear housing 14, the valve organizer 30 is inserted into both, 
and is made and prepared. As shown in drawing 1 and drawing 2 , between the valve organizer 30 and 
the rear housing 14, the inhalatorium 3 1 where the inhalation refrigerant from the external refrigerant 
circuit 50 is introduced through inhalation hole 3 1 A prepared in the peripheral wall of the rear housing 
14 is formed. Furthermore, partition formation of the intermediate pressure room 32 which connects 
each cylinder bore 13A and 13B, and the regurgitation room 33 opened for free passage by the external 
refrigerant circuit 50 through discharge opening 33 A prepared in the posterior wall of stomach of the 
rear housing 14 is carried out. 

[0026] The valve organizer 30 becomes the suction valve portion formation member 34, the port 
formation member 35, the 1st and 2nd discharge valves 36A and 36B, 1st and 2nd retainer 37A, and 
37B list from Pins 30A and 30C. 

[0027] Ports 35A, 35B, 35C, 35D, and 35E are formed in the port formation member 35. Port 35A 
makes an inhalatorium 31 and 1st cylinder bore 13A open for free passage, and port 35B makes 1st 
cylinder bore 13A and the intermediate pressure room 32 open for free passage. Moreover, port 35C 
makes 2nd cylinder bore 1 3B and the intermediate pressure room 32 open for free passage, and port 35D 
makes 2nd cylinder bore 13B and the regurgitation room 33 open for free passage. Furthermore, port 
35E makes the intermediate pressure room 32 and the cam-plate room 16 open for free passage through 
the free passage hole 38 mentioned later. 

[0028] Moreover, the suction valve portion is formed in the location adjusted in the suction valve 
portion formation member 34 in Ports 35A and 35C. Furthermore, in the intermediate pressure room 32, 
discharge valve 36A and retainer 37A are being fixed to the suction valve portion formation member 34 
and the port formation member 35 by pin 30A. Moreover, as shown in drawing 2 , in the regurgitation 
room 33, discharge valve 36B and retainer 37B are being fixed to both the formation members 34 and 
35 by pin30C. 

[0029] In addition, the refrigerant path within a case is constituted by the inhalation hole 31 A, 
inhalatorium 3 1 , port 35A, 1st cylinder bore 13A, port 35B, intermediate pressure room 32, port 35C, 
and 2nd cylinder bore the 13B, port 35D, the regurgitation room 33, and discharge opening 33 A. 
[0030] The free passage hole 38 which makes the intermediate pressure room 32 and the cam-plate room 
16 open for free passage is formed in the cylinder block 13. Moreover, free passage hole 12C which 
makes the cam-plate room 16 and a motor housing 1 5 open for free passage is formed in wall 12A of the 
front housing 12. The free passage way which opens the intermediate pressure room 32 and a motor 
housing 15 for free passage by feed-hole 12B of the free passage hole 38, the cam-plate room 16, and 
the front housing 12 and free passage hole 12C is constituted. 

[0031] Next, an operation of the compressor constituted as mentioned above is explained. If a driving 
shaft 17 rotates with an electric motor 21, a cam plate 22 will rotate to one. Both-way actuation of each 
pistons 26 and 27 is carried out through shoes 28 and 29 with a revolution of a cam plate 22, 
respectively. In each compression space 13E and 13F, inhalation of a refrigerant, compression, and the 
regurgitation are successively repeated by continuation of this actuation. 

[0032] If the refrigerant from inhalation hole 3 1 A to an inhalatorium 3 1 is inhaled by compression space 
13E through port 3 5 A, the intermediate pressure room 32 will breathe out the compression operation by 
the setback of the 1st piston 26 through port 35B after a carrier beam. 

[0033] Furthermore, some refrigerants in this intermediate pressure room 32 are inhaled by compression 
space 13F through port 35C, and it is breathed out by the regurgitation room 33 through port 35D after 
the compression operation by migration of the 2nd piston 27. The refiigerant breathed out by the 
regurgitation room 33 is sent out to the external refiigerant circuit 50 from discharge opening 33A. 
[0034] On the other hand, although not inhaled by compression space 13F among the refrigerants in the 
above-mentioned intermediate pressure room 32, at least a part passes port 35E and the free passage 
hole 38, and is supplied to the cam-plate room 16. Furthermore, a motor housing 15 is supplied from the 
cam-plate room 16 through feed-hole 12B of thrust bearing 23 and the front housing 12, and free 
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passage hole 12C. Supply of a refrigerant in this motor housing 15 or the cam-plate room 16 is 
effectively performed by Rota 20 accompanying a revolution of an electric motor 21, and stirring by 
revolution of a cam plate 22. And an electric motor 21 is cooled with the refrigerant supplied to the 
motor housing 15, and a cam plate 22 and a shoe 28, and 29 grades are cooled with the refrigerant 
supplied to the cam-plate room 16. 

[0035] Moreover, the refrigerant in the intermediate pressure room 32 is frilly low temperature as 
compared with the refrigerant in the regurgitation room 33 which is only a carrier beam and was 
compressed within both said two compression space 13E and 13F in the compression operation within 
compression space 13E, and low voltage cannot be overemphasized. 
[0036] According to this operation gestalt, the following effectiveness can be acquired. 
(1) For cooling of a motor housing 15 and the cam-plate room 16, the refrigerant in the sufBciently low 
voltage intermediate pressure room 32 is infroduced rather than the regurgitation room 33. Therefore, it 
becomes possible to set up low the pressure resistance of this case of a part that does not expose the 
mside of a motor housing 15 and the cam-plate room 16 to the pressure as the refrigerant pressure force 
in the regurgitation room 33, and corresponds with a motor housing 15 and the cam-plate room 16. 
Therefore, the miniaturization and the improvement in endurance in a case can be aimed at. Moreover, 
rather than the thing in the regurgitation room 33, since the refrigerant in the intermediate pressure room 
32 is low temperature enough, it can cool a motor housing 15 efficiently. Consequently, also when high- 
speed operation is performed or a heavy load is applied to a motor 21, demagnetization of this motor 21 
is prevented. 

[0037] (2) The refrigerant in the intermediate pressure room 32 is introduced not only into the motor 
housing 15 but into the cam-plate room 16. That is, the large area within a compressor case is covered 
and cooling within this case is performed. Therefore, when a heavy load is applied to a high speed 
driving time or a motor 21, overheating of the shoes 28 and 29 can be prevented. 
[0038] (3) Moreover, the installation to the cam-plate room 16 of the refrigerant in the intermediate 
pressure room 32 enables efficient cooling of bearings 18B and 23, a cam plate 22, shoes 28 and 29, 
pistons 26 and 27, and a lubricating oil (contained in the state of Myst in a carbon dioxide). That is, 
degradation by degradation of the lubricating oil by sliding of each part material (bearings 18B and 23, a 
cam plate 22, shoes 28 and 29, and pistons 26 and 27) in an elevated temperature condition and 
elevated-temperature-izing of the lubricating oil itself can be suppressed. 

[0039] Furthermore, the pressure in the cam-plate room 16 turns into the same intermediate pressure as 
the pressure in the intermediate pressure room 32 by installation to the cam-plate room 16 of the 
refrigerant in the intermediate pressure room 32. That is, the pressure which acts on a before [ the 1st 
piston 26 ] side, and the pressure which acts on the backside [ this piston 26 ] at the time of the 
regurgitation of compression space 13E will be in an almost equal condition. Moreover, the pressure 
differential of the pressure which acts on a before [ the 2nd piston 27 ] side, and the pressure which acts 
on the backside [ this piston 27 ] at the time of the regurgitation of compression space 13F also becomes 
small compared with the former. That is, since the pressure differential before each pistons 26 and 27 
when being in the regurgitation process to which the load load concerning each pistons 26 and 27 
becomes the largest, and on the backside decreases, the force of acting on a cam plate 22, shoes 28 and 
29, and pistons 26 and 27 becomes small. Therefore, degradation of the lubricating oil by sliding [ heavy 
load / between each part material (a cam plate 22, shoes 28 and 29, and pistons 26 and 27) ] can be 
suppressed. 

[0040] (4) The refrigerant in the intermediate pressure room 32 is already a carrier beam refrigerant 
about a compression operation in compression space 13E, and is an elevated temperature from the 
refrigerant in an inhalatorium 31. Therefore, there are few degrees of a refrigerant temperature rise as 
compared with the configuration using the refrigerant introduced from the inhalatorium 31 with the 
configuration of the above-mentioned operation gestalt which cools a motor housing 15 using the 
infroduced refiigerant from the intermediate pressure room 32. That is, it is hard to be influenced of the 
compression efficiency lowering by the increment in specific volume of a refrigerant. 
[0041] (The 2nd operation gestalt: Refer to dravying 3 and dravying 4 ) The electiic cam-plate 



http://www4.ipdl.inpit.go.jp/cgi-bin/fran_web_cgi_ejje 



10/4/2007 



JP,2001-193639,A [DETAILED DESCRIPTION] 



Page 6 of 10 



compressor of this 2nd operation gestalt changes the configuration of the refrigerant path within a case, 
and a free passage way in said 1st operation gestalt, and has the same composition as the electric cam- 
plate compressor of the 1st operation gestalt in respect of others. Therefore, about the component which 
is common in the 1st operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0042] Between the valve organizer 30 and the rear housing 14, partition formation of the two 
intermediate pressure rooms 32 A and 32B other than an inhalatorium 31 and the regurgitation room 33 
is carried out. 1st intermediate pressure room 32A is opened for firee passage by port 35B and hole 30B 
mentioned later, and 2nd intermediate pressure room 32B is opened for free passage by Ports 35C and 

[0043] Hole 30B which penetrates pin 30A to shaft orientations is formed in pin 30A. Cylinder block 
feed-hole 13C which opens for free passage the hold crevice in which the back end section of a driving 
shaft 17 is held, and hole 3 OB is formed in the cylinder block 13. Driving shaft free passage hole 17A 
which opens the front region in a motor housing 15 and cylinder block feed-hole 13C for free passage is 
formed in the driving shaft 17. Moreover, the free passage hole 38 which makes the cam-plate room 16 
and port 35E always open for free passage is formed in the cylinder block 13. Therefore, the free 
passage way which always opens between both intermediate pressure room 32A and 32B for free 
passage through a motor housing 15 is constituted by each holes 30B, 13C, 17A, 12B, 12C, and 38, port 
35E, and the cam-plate room 16. 

[0044] In addition, in addition to this free passage way and motor housing 15, the refrigerant path within 
a case is constituted by the inhalation hole 31 A, inhalatorium 31, port 3 5 A, 1st cylinder bore 13 A, port 
35B, 1st and 2nd intermediate pressure roomA [ 32 ] and 32B, port 35C, and 2nd cylinder bore the 13B, 
port 35D, the regurgitation room 33, and discharge opening 33A. 

[0045] The refrigerant which was inhaled by 1st cylinder bore 13A and compressed into it from the 
inhalatorium 3 1 is breathed out by 1st intermediate pressure room 32A through port 35B. And the 
refrigerant in this 1st intermediate pressure room 32A is infroduced into the front region in a motor 
housing 15 through hole 30B, cylinder block feed-hole 13C, and driving shaft free passage hole 17A. 
Furthermore, after the refrigerant introduced in this motor housing 15 passes through the clearance 
between a stator 19 and Rota 20, it is introduced into the cam-plate room 16 through free passage hole 
12C and feed-hole 12B and thrust bearing 23. Then, the refrigerant in the cam-plate room 16 is 
introduced into 2nd intermediate pressure room 32B through the free passage hole 38. 
[0046] After the refrigerant in 2nd intermediate pressure room 32B is inhaled by 2nd cylinder bore 13B 
through port 35C, it is further compressed by the 2nd piston 27 and is breathed out by the external 
refrigerant circuit through port 35D, the regurgitation room 33, and discharge opening 33A. 
[0047] According to this operation gestalt, the following effectiveness other than the effectiveness of (1) 
- (4) of said operation gestalt can be acquired. 

(5) A motor housing 15 and the cam-plate room 16 are included in the only refrigerant path within a 
case in which it does not have other bypass paths, and it was made for a refrigerant to pass through the 
inside of both ** 15 and 16 compulsorily. Therefore, as compared with said operation gestalt, the 
cooling effect in both ** 15 and 16 improves. 

[0048] (6) After introducing first the refrigerant in 1st intermediate pressure room 32A into a motor 
housing 15, it is introduced into the cam-plate room 16. That is, the refrigerant in 1st intermediate 
pressure room 32A is directly introduced into the motor housing 15 from this intermediate pressure 
room 32A, without minding the cam-plate room 16. Therefore, a motor housing 15 can be more 
efficiently cooled with the refrigerant of the low-temperature condition before passing through the cam- 
plate room 16. 

[0049] (7) It is constituted so that the refrigerant introduced into the front region of a motor housing 15 
may pass to the back region of a motor housing 15 through the clearance between a stator 19 and Rota 
20. That is, a refrigerant cools the large area of the front face of an electric motor 21. Thereby, an 
electric motor 21 can be cooled efficiently. 

[0050] (The 3rd operation gestalt: Refer to drawing 5 </A> and dravying 6 ) The electric cam-plate 
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compressor of this operation gestalt changes the configuration of the refrigerant path within a case, and a 
free passage way in said 2nd operation gestalt, and has the same composition as the electric cam-plate 
compressor of the 2nd operation gestalt in respect of others. Therefore, about the component which is 
common in the 2nd operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0051] As shown in drawing_6 , extension formation of the 2nd intermediate pressure room 32B is 
carried out to near the periphery section of the rear housing 14. The free passage hole 40 is formed in a 
driving shaft 1 7 and parallel at the peripheral face top of a compressor case ( drawing 6 rear housing 14) 
in the heights 39 as a refrigerant cooling means by which swelling formation was carried out. A motor 
housing 15 and intermediate pressure room 32B are opened for free passage through the free passage 
hole 40 and port 35F. 

[0052] The motor housing 11, the front housing 12, and a cylinder block 13 are covered, penetration 
formation is carried out, and the free passage hole 40 is always opening the front region in port 35 F and 
a motor housing 15 for free passage. 

[0053] Penetration formation of the cylinder block free passage hole 13D which opens the cam-plate 
room 16 and hole 30B for free passage is carried out at the cylinder block 13. Therefore, the free 
passage way which always opens between both intermediate pressure room 32A and 32B for free 
passage through a motor housing 15 is constituted by each holes SOB, 13D, 12B, 12C, and 40, port 35F, 
and the cam-plate room 16. 

[0054] In addition, in addition to this free passage way and motor housing 15, the refrigerant path within 
a case is constituted by the inhalation hole 31A, inhalatorium 31, port 35A, 1st cylinder bore 13A, port 
35B, 1st and 2nd intermediate pressure roomA [ 32 ] and 32B, port 35C, and 2nd cylinder bore the 13B, 
port 35D, the regurgitation room 33, and discharge opening 33A. 

[0055] With this operation gestalt, the intermediate pressure refrigerant in 1st intermediate pressure 
room 32A is introduced into the cam-plate room 16 through hole 30B and cylinder block free passage 
hole 13D. The refrigerant in the cam-plate room 16 is introduced into the back region in a motor housing 
15 through free passage hole 12C of the front housing 12, feed-hole 12B, and thrust bearing 23. After 
the refrigerant introduced into this motor housing 15 passes through the clearance between a stator 19 
and Rota 20, it is infroduced in opening of the free passage hole 40 formed in the front region in a motor 
housing 15, and is infroduced into 2nd intermediate pressure room 32B through the free passage hole 40 
and port 35F. After the refrigerant in 2nd intermediate pressure room 32B is inhaled by compression 
space 13F through port 35C, it is further compressed by the 2nd piston 27 and is breathed out by the 
external refrigerant circuit through port 35D, the regurgitation room 33, and discharge opening 33A. 
[0056] According to this operation gestalt, the following effectiveness other than the effectiveness of 
aforementioned (1) - (5) can be acquired. 

(8) After introducing first the refrigerant in 1st intermediate pressure room 32A into the cam-plate room 
16, it is introduced into the motor housing 15. That is, the refrigerant in 1st intermediate pressure room 
32A is directly infroduced into the cam-plate room 16 from this intermediate pressure room 32A, 
without minding a motor housing 15. Therefore, the cam-plate room 16 can be more efficiently cooled 
with the refrigerant of the low-temperature condition before passing a motor housing 15. 
[0057] (9) The refrigerant which passed through the 1st cam-plate room 16 from intermediate pressure 
room 32A and motor housing 15 passes the free passage hole 40, and it was made to result in 2nd 
intermediate pressure room 32B. Since this free passage hole 40 is formed in the heights which 
projected frirther from the periphery section of a compressor case, it tends to miss the heat in the free 
passage hole 40 to the compressor exterior. Therefore, the refrigerant which passes this free passage 
hole 40 will result in 2nd intermediate pressure room 32B, after being cooled. That is, since the 
refrigerant with which it was low-temperature-ized and specific volume decreased is inhaled by 2nd 
cylinder bore 13B, improvement in compression efficiency can be aimed at. 

[0058] (The 4th operation gestalt: Refer to drawing 7 and drawing 8 ) The electric cam-plate compressor 
of this operation gestalt changes the configuration of the refiigerant path within a case, and a free 
passage way in said 1st operation gestalt, and has the same composition as the elecfric cam-plate 
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compressor of the 1st operation gestalt in respect of others. Therefore, about the component which is 
common in the 1st operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0059] Port 35G are always which makes a cylinder block 13 open an inhalatorium 3 1 and the cam-plate 
room 16 for free passage with the free passage hole 41 by which penetration formation was carried out a 
free passage port among each ports 35A, 35B, 35C, 35D, and 35G currently formed in the port 

formation member 35. 

[0060] Moreover, the front region of a motor housing 15 is this inhalation hole 31 A and always open for 
free passage with the branching free passage way 42 by which the branching was carried out from 
inhalation hole 31 A. The branching free passage way 42 covers the motor housing 1 1, the front housing 
12, a cylinder block 13, and the rear housing 14, and penefration formation is carried out between a 
motor housing 15 and inhalation hole 31 A. 

[0061] In addition, the free passage way which always opens inhalation hole 3 1 A and an inhalatorium 
31 for free passage through a motor housing 15 is constituted by the branching free passage way 42, 
Holes 12B and 12C, the cam-plate room 16, the free passage hole 41, and port 35G. Moreover, a part of 
refrigerant path within a case is constituted by this free passage way and motor housing 15. 
[0062] Some refrigerants inhaled by inhalation hole 31 A from the external refrigerant circuit 50 pass 
inhalation hole 31 A as it is, it reaches an inhalatorium 31, and other refrigerants are infroduced into the 
branching free passage way 42, and reach the front region of a motor housing 15. After the refrigerant 
introduced into this motor housing 15 passes through the clearance between a stator 19 and Rota 20, it is 
introduced into the cam-plate room 16 through free passage hole 12C and feed-hole 12B and thrust 
bearing 23. Then, the refrigerant in the cam-plate room 16 is infroduced into an inhalatorium 31 through 
the free passage hole 41. 

[0063] According to this operation gestalt, the following effectiveness can be acquired. 
(10) The inhalation refrigerant before being compressed is introduced into the motor housing 15 and the 
cam-plate room 16. That is, the refrigerant of the low-temperature condition before carrying out a 
temperature rise according to a compression operation is used. Therefore, a motor housing 15 and the 
cam-plate room 16 can be cooled more. 

[0064] (11) Form the branching free passage way 42 by which the branching was carried out from 
inhalation hole 31 A, some inhalation refrigerants from the external refrigerant circuit 50 are made to go 
via a motor housing 15 and the cam-plate room 16, and an inhalatorium 31 and the remainder were 
introduced to the direct inhalatorium 3 1 . That is, the refrigerant by which temperature up is carried out 
within both ** 15 and 16 is used as some inhalation refrigerants from the external refrigerant circuit 50, 
and the temperature up of the remaining inhalation refrigerants was made not to be carried out. 
Therefore, since the temperature rise of the refiigerant inhaled by compression space 13E is suppressed, 
decline in the compression efficiency by the increment in the specific volume of a refrigerant can be 
suppressed. 

[0065] (12) In a motor housing 15 and the cam-plate room 16, the sufficiently low voltage inlet-pressure 
refrigerant is infroduced rather than the refrigerant breathed out by the regurgitation room 33 and also 
the intermediate pressure room 32. Therefore, the miniaturization and the improvement in endurance in 
a compressor case can be aimed at. 

[0066] (13) After infroducing first the refrigerant from the branching free passage way 42 into a motor 
housing 15, it is introduced into the cam-plate room 16. Therefore, a motor housing 15 can be more 
efficiently cooled with the refrigerant in the low-temperature condition of having not passed through the 
comparatively elevated temperature cam-plate room 16. 

[0067] (The 5th operation gestalt: Refer to drawing 9 ) The points formed so that inhalation hole 3 1 A 
which the electric cam-plate compressor of this operation gestalt did not form the branching free passage 
way 42 as compared with said 4th operation gestalt, but was prepared in the motor housing 1 1 might 
open between an external refrigerant circuit and the front regions of a motor housing 15 for free passage 
differ. Therefore, about the component which is common in the 4th operation gestalt, the explanation 
which attached the same sign and overlapped on the drawing is omitted. 



http://www4.ipdl.inpit.go.jp/cgi-bin/fran_web_cgi_ejje 



10/4/2007 



JP,2001-193639,A [DETAILED DESCRIPTION] 



Page 9 of 10 



[0068] The free passage way which opens inhalation hole 31 A and an inhalatorium 31 for free passage 
is constituted from this operation gestalt by feed-hole 12B, free passage hole 12C, the cam-plate room 
16, the free passage hole 41, and port 35G. Moreover, in addition to this free passage way and motor 
housing 15, the refrigerant path within a case is constituted by the inhalation hole 31 A, inhalatorium 31, 
port 35A, 1st cyHnder bore 13A, port 35B, intermediate pressure room 32, port 35C, and 2nd cylinder 
bore the 13B, port 35D, the regurgitation room 33, and discharge opening 33 A. 
[0069] The refrigerant inhaled by inhalation hole 31 A from the external refrigerant circuit 50 is 
introduced into the front region of a motor housing 15. After the refrigerant introduced into this motor 
housing 15 passes through the clearance between a stator 19 and Rota 20, it is infroduced into the cam- 
plate room 16 through free passage hole 12C and feed-hole 12B and thrust bearing 23. Then, the 
refrigerant in the cam-plate room 16 is introduced into an inhalatorium 31 through the free passage hole 

[0070] According to this operation gestalt, the following effectiveness can be acquired. 
(14) Inhalation hole 31 A was prepared in the motor housing 11, and after introducing the refrigerant 
from the external refrigerant circuit 50 into a motor housing 15 first, it has introduced into the cam-plate 
room 16. That is, without minding the cam-plate room 16, the refrigerant is directly introduced into the 
motor housing 15 as it is also at a very short path from the external refrigerant circuit 50. therefore - 
until it results in a motor housing 15 ~ completely ~ ** ~ a motor housing 15 can be more efficiently 
cooled with the low temperature refrigerant which does not have the opportunity by which temperature 
up is carried out, so that you may say. 

[0071] The gestalt of operation is not limited above and can be carried out also by voice as follows. 
O After not only a multistage type compressor but a refiigerant is inhaled by the compressor, you may 
apply to the single stage type compressor breathed out out of a compressor in response to a compression 
operation only at once. The thing of a type which discharges the refiigerant of the cam-plate interior of a 
room high-voltage-ized by blow-by gas to cam-plate outdoor by the pressure regulating valve as a single 
stage type compressor in this case, and adjusts the pressure of this cam-plate interior of a room is 
mentioned (JP,1 1-2572 19,A official report). Furthermore, the thing of not only a fixed capacity type 
given in said official report (JP,1 1-257219,A official report) but a variable-capacity type may be used. 
While constituting possible [ modification of the inclination of a cam plate ] as this variable-capacity 
type single-stage compressor, for example, a confrol valve is prepared in the path which opens an 
inhalatorium and a cam-plate room (crank case) for free passage, and what controls discharging volume 
by control of the cam-plate internal pressure force by closing motion of a control valve is mentioned. In 
the compressor of both [ these ] types, if a cam-plate room and a motor housing are made to open for 
free passage at a path and the refrigerant of the cam-plate interior of a room of an intermediate pressure 
condition [ lower than a discharge pressure ] higher than an inlet pressure is used, while being able to 
perform cooling within a compressor case efficiently, small lightweight-ization of this compressor can 
be attained. 

[0072] O The configuration of said operation gestalt of the 4th and 5 may also be apphed to a single 
stage type compressor. 

O Ammonia other than a carbon dioxide etc. may be used as a refrigerant. 

O With said each operation gestalt, ahhough the cylinder bore etc. prepared 1 set of thing of a two-step 
type, it may be prepared 2 or more sets, for example. Moreover, it is good also as a multistage type more 
than a three-step type. 

[0073] Next, technical thought other than invention indicated to the claim which can be grasped from 
said operation gestalt is indicated below with the effectiveness. 

O In invention according to claim 1, said compressor has a pressure accommodation means is a single 
stage type compressor and discharge the high voltage refiigerant of said cam-plate interior of a room to 
this cam-plate outdoor by which a refiigerant is breathed out out of this compressor in response to a 
compression operation only at once after this compressor inhalation. In this case, with the refrigerant of 
an intermediate pressure condition [ lower than a discharge pressure ] higher than an inlet pressure, 
while being able to perform cooling within a compressor case efficiently, small Hghtweight-ization of 
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this compressor can be attained. 

[0074] O Said free passage way is equipped with the free passage hole (for example, free passage hole 
38 of drawingj. ) which opens for free passage the free passage hole (for example, feed-hole 12B and 
free passage hole 12C of drawingLl ) which opens said motor housing and said cam-plate room for free 
passage, and said cam-plate room and said intermediate pressure room in invention according to claim 2. 
in this case, a regurgitation refrigerant ~ low temperature ~ while being able to aim at the 
miniaturization and the improvement in endurance in a compressor case with a low voltage refrigerant, 
cooling with the sufficient effectiveness of a motor housing and a cam-plate room is possible. 
[0075] O In invention according to claim 2, said free passage way leads the refrigerant of said 
intermediate pressure to said motor housing through said cam-plate room, and leads it to other cylinder 
bores and an intermediate pressure room open for free passage through said motor housing. In this case, 
a cam-plate room can be more efficiently cooled with the refrigerant of the low-temperature condition 
before passing a motor housing. 

[0076] O In invention according to claim 2, it has a refrigerant cooling means to cool the refrigerant 
which passed through said motor housing and the cam-plate room. In this case, improvement in 
compression efficiency can be aimed at with the refrigerant with which it was low-temperature-ized by 
the refrigerant cooling means, and specific volume decreased. 

[0077] O In invention according to claim 1, said free passage way opens an inhalatorium and a motor 
housing for free passage, and the inhalation hole with which the refrigerant from an external refrigerant 
circuit is inhaled is prepared in this motor housing. In this case, a motor housing can be more efficiently 
cooled with the refrigerant of a low-temperature condition with few opportunities by which temperature 
up will be carried but by the time it results that it is also at a very short path from an external refrigerant 
circuit in a motor housing. 
[0078] 

[Effect of the Invention] As explained in Ml detail above, according to this invention according to claim 
1 to 5, small lightweight-ization of a compressor is enabled and the inside of this compressor can be 
cooled efficiently. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the electric cam-plate compressor used for example, for 
the air conditioner for cars. 
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PRIOR ART 



[Description of the Prior Art] The electrically-driven compressor is known as a compressor built into the 
refrigerant circulator of heat exchange equipments, such as an air conditioner for cars. Generally the 
electrically-driven compressor is equipped with the refrigerant compressor style driven by the electric 
motor and this motor in the case used as that coat. This refrigerant compressor style consists of a piston 
held in the cylinder bore in a compressor possible [ reciprocation ], a cam plate which is formed in the 
cam-plate room by which partition formation was carried out into the compressor, and changes rotation 
of said motor into the reciprocating motion of this piston. Since this motor is expected the rotational 
capacity which realizes a high revolution, and the driving force which can bear high load torque, said 
compressor needs to be equipped with a high power motor. However, in the configuration of opposing a 
high revolution load as it is also with a high power motor, it will be urged to high generation-of-heat- 
ization of a motor and ambient temperature lifting of this motor will be promoted further. Though this 
ambient temperature lifting is natural, in order to make this motor itself into an elevated temperature, a 
risk called decline in the revolution effectiveness which the demagnetization of a motor own [ by this 
elevated-temperature-izing / this ] causes hangs around. Therefore, motor cooling for avoiding elevated- 
temperature-ization of this motor is needed. 

[0003] Moreover, if the high-speed revolution of said cam plate is carried out, since it will be in a high 
temperature condition by the sliding friction with the shoe infixed between said pistons, from the field of 
endurance or sliding stability, cooling of this cam plate is also combined and is needed. 
[0004] The thing of introducing the refiigerant in a compressor into the motor housing equipped with 
this motor as a configuration for said motor cooling is known (JP,7-133779,A). This configuration 
introduces into said motor housing the regurgitation refrigerant in the condition of it being breathed out 
from said refrigerant compressor style, and being sent to the equipment (for example, condenser) of the 
external downstream of said compressor, and performed motor cooling. 

[0005] Moreover, what introduces into said motor housing the inhalation refiigerant inhaled by this 
compressor fi-om the equipment (for example, evaporator) of the external upstream of said compressor, 
and performs motor cooling to JP,9-236092,A is indicated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, according to this invention according to claim 
1 to 5, small lightweight-ization of a compressor is enabled and the inside of this compressor can be 
cooled efiSciently. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the former configuration, when the 
regurgitation refrigerant used for cooling of a motor is made a high-pressure and elevated temperature 
condition by compression by said refrigerant compressor style and the refrigerant of such a condition is 
used for said motor cooling, the following two technical problems are induced. 
[0007] Small lightweight-ization of said case will be obstructed by using a high voltage regurgitation 
refrigerant for the 1st first. That is, a rise on the strength, i.e., the thick increment in a case, duplication, 
thick buildup of the reinforcement member inside a case, etc., for said motor housing to be a field where 
the rate of a capacity factor is comparatively big, and bear said case in a compressor, at the high voltage 
condition is needed. 

[0008] Since the refrigerant itself used [ 2nd ] for cooling is an elevated temperature, said motor cooling 
becomes an inefficient thing, on the other hand, only installation of the refrigerant to said motor housing 
is indicated for both configuration ~ **** - it does not pass and disclosure about cooling of said cam 
plate is not performed. That is, the actual condition is that the response over overheating of a cam plate 
is not taken into consideration. 

[0009] The object of this invention enables small lightweight-ization of an airframe, and is to offer the 
electric cam-plate compressor which can cool a motor housing and a cam-plate room efficiently. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to 
claim 1 The motor housing, cam-plate room and cylinder bore which were formed in the case, and the 
piston which performs a compression operation while holding possible [ reciprocation ] in said cylinder 
bore. While being supported pivotable in said case in the condition of having been inserted in said motor 
housing and the cam-plate room and connecting with the electric motor of this motor interior of a room 
In the electric cam-plate compressor equipped with the driving shaft which carries out both-way 
actuation of said piston by actuation of said motor through the cam plate arranged in said cam-plate 
interior of a room While the free passage way which opens for free passage the parts and said motor 
housings other than the regurgitation room opened for free passage by the external refrigerant circuit 
among the refrigerant paths within a case of said compressor is prepared, let it be a summary to include 
said cam-plate room on this free passage way. 

[001 1] According to this invention, the motor housing and cam-plate room of an electric cam-plate 
compressor are that the refrigerant within the refrigerant path within a case is introduced through a free 
passage way, and both the interior of a room is cooled, the refrigerant, i.e., the regurgitation refrigerant, 
of the regurgitation interior of a room where the refrigerant introduced into both the interior of a room is 
opened for free passage by the external refrigerant circuit ~ low temperature ~ since it is in a low 
voltage condition, as compared with the configuration which uses a regurgitation refrigerant for cooling, 
whenever [ both room air temperature ], and a pressure will be fallen more That is, while raising cooling 
effectiveness, reduction of the pressure resistance of a case is enabled. 

[0012] Invention according to claim 2 is the multistage type compressor equipped with the 1st cylinder 
bore into which said compressor inhales and compresses the inhalation refrigerant from an external 
refrigerant circuit, and other cylinder bores which inhale the refrigerant of the intermediate pressure 
compressed once [ at least ], and are compressed in invention according to claim 1, and said free passage 
way makes it a summary to open for free passage the intermediate pressure room where the refrigerant 
of said intermediate pressure exists, and said motor housing. 

[0013] According to this invention, said motor housing and a cam-plate room are cooled with the 
intermediate pressure refrigerant breathed out by the intermediate pressure room of a multistage type 
compressor. Since an intermediate pressure refrigerant is fiiUy low-temperature low voltage, it is more 
suitable than said regurgitation refrigerant for reduction of the improvement in cooHng effectiveness, 
and case pressure resistance. 

[0014] After said motor housing is arranged for invention according to claim 3 in invention according to 
claim 1 or 2 at the upstream rather than said cam-plate room in said free passage way and some 
refrigerants [ at least ] pass this motor housing, let it be a summary to pass through this cam-plate room. 
[0015] According to this invention, before said cam-plate room is cooled, said motor housing is cooled. 
That is, since this motor housing is cooled with the low temperature refrigerant which has not carried out 
a temperature rise at least in this cam-plate interior of a room, the cooling effectiveness of this motor 
housing improves ftirther. 

[001 6] Invention according to claim 4 makes it a summary for said free passage way to open either and 
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said motor housing for free passage at least among the inhalation holes which introduce into this 
inhalatorium the inhalatorium and this inhalation refrigerant with which the inhalation refrigerant from 
said external refrigerant circuit exists in invention according to claim 1 . 

[0017] According to this invention, the inhalation refrigerant from said external refrigerant circuit is 
introduced into said motor housing and a cam-plate room. This inhalation refrigerant is low-temperature 
low voltage more nearly further than said intermediate pressure refrigerant. Therefore, for reduction of 
the improvement in cooling effectiveness, and case pressure resistance, it can be said that it is still more 
suitable, 

[0018] While invention according to claim 5 has the branching free passage way by which the branching 
was carried out from said inhalatorium or the inhalation hole in invention according to claim 4 and this 
branching free passage way constitutes the refrigerant path within a case of said compressor, let it be a 
summary to be arranged at the upstream of said motor housing and a cam-plate room. 
[0019] According to this invention, said inhalation refrigerant is introduced into said motor housing and 
a cam-plate room through a branching free passage way. Although these some inhalation refrigerants are 
introduced into both ** in that case, a part is inhaled by the cylinder bore, without being introduced into 
both **. Therefore, since the inhalation refrigerant elevated-temperature-ized in both the interior of a 
room is only only the part, the temperature of the refrigerant inhaled in said cylinder bore does not rise 
comparatively. That is, decline in the compression efficiency which buildup of the specific volume 
accompanying the temperature rise of the refrigerant inhaled by this cylinder bore causes is suppressed. 
[0020] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt materialized to the 
multistage-type electric cam-plate compressor which uses a carbon dioxide by using this invention as a 
refrigerant hereafter is explained according to drawing 1 and drawin g 2 . In addition, make the left of 
drawijig l into the front of a compressor, and let the method of the right be back. 
[0021] As shown in drawing J. , the electric cam-plate compressor is equipped with the motor housing 
1 1 , the front housing 1 2, a cylinder block 1 3, and the rear housing 14. Each [ these ] housing 1 1 , 1 2, and 
14 and a cylinder block 13 constitute the case of this compressor in which junction immobilization was 
mutually carried out by two or more through bolts which are not illustrated and that carried out the 
shape of a cylindrical shape mostly. In the field where the motor housing 1 5 was surrounded by the front 
housing 12 and the cylinder block 13 in the field surrounded by the motor housing 1 1 and the front 
housing 12, partition formation of the cam-plate room 16 is carried out, respectively. 
[0022] Between the motor housing 1 1 and a cylinder block 13, the driving shaft 17 inserted in the motor 
housing 15 and the cam-plate room 16 is supported pivotable through the radial bearings 18A and 18B 
of an order couple. The driving shaft 17 has fitted in loosely feed-hole 12B of wall 12A formed in the 
front housing 12. 

[0023] The electric motor 21 which consists of a stator 19 and Rota 20 really fixed pivotable on the 
driving shaft 17 is held by the motor housing 15. At the cam-plate room 16, on a driving shaft 17, the 
cam plate 22 of a disc configuration is really fixed pivotable, and thrust bearing 23 is arranged between 
a cam plate 22 and wall 12 A. The driving shaft 17 and cam plate 22 which were unified are positioned 
in the thrust direction (the direction of a driving shaft axis) by the washer 25 by which front energization 
was carried out with the spring 24 arranged in the hold crevice formed in the center of a cylinder block 
13, and thrust bearing 23. 

[0024] It is formed in the location where 2nd cylinder bore 13B as other cylinder bores formed in the 
minor diameter counters a cylinder block 13 on both sides of a driving shaft 17 mutually rather than 1st 
cylinder bore 13A and this cylinder bore 13 A. The 1st and 2nd pistons 26 and 27 of a piece head form 
are held in the cross direction by each cylinder bores 13A and 13B possible [ both-way sliding ], 
respectively, and the compression space 13E and 13F which carries out a volume change according to 
both-way sliding of each pistons 26 and 27 is divided in each boa 13A and 13B, respectively. Crevices 
26A and 27A are established in the front section of each pistons 26 and 27, respectively, and the shoes 
28 and 29 of a couple are held in these crevices 26A and 27A. When the periphery section of a cam plate 
22 is pinched by both the shoes 28 and 29 possible [ sliding ], actuation connection of each pistons 26 
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and 27 is carried out at the cam plate 22. For this reason, with a revolution of the driving shaft 17 by 
said electric motor 21, rotation of a cam plate 22 is changed into a both-way rectilinear motion of each 
pistons 26 and 27 in the stroke corresponding to whenever [ that tilt-angle ] because a cam plate 22 
carries out a synchronous revolution with this driving shaft 17. 

[0025] Between a cylinder block 13 and the rear housing 14, the valve organizer 30 is inserted into both, 
and is made and prepared. As shown in drawing 1 and drawing 2 , between the valve organizer 30 and 
the rear housing 14, the inhalatorium 3 1 where the inhalation refrigerant from the external refrigerant 
circuit 50 is introduced through inhalation hole 31A prepared in the peripheral wall of the rear housing 
14 is formed. Furthermore, partition formation of the intermediate pressure room 32 which connects 
each cylinder bore 13 A and 13B, and the regurgitation room 33 opened for free passage by the external 
refrigerant circuit 50 through discharge opening 33A prepared in the posterior wall of stomach of the 
rear housing 14 is carried out. 

[0026] The valve organizer 30 becomes the suction valve portion formation member 34, the port 
formation member 35, the 1st and 2nd discharge valves 36A and 36B, 1st and 2nd retainer 37A, and 

37B list from Pins 30A and 30C. 

[0027] Ports 35A, 35B, 35C, 35D, and 35E are formed in the port formation member 35. Port 35A 
makes an inhalatorium 3 1 and 1 st cylinder bore 1 3 A open for free passage, and port 3 5B makes 1 st 
cylinder bore 13A and the intermediate pressure room 32 open for free passage. Moreover, port 35C 
makes 2nd cylinder bore 13B and the intermediate pressure room 32 open for free passage, and port 35D 
makes 2nd cylinder bore 13B and the regurgitation room 33 open for free passage. Furthermore, port 
35E makes the intermediate pressure room 32 and the cam-plate room 16 open for free passage through 
the free passage hole 38 mentioned later. 

[0028] Moreover, the suction valve portion is formed in the location adjusted in the suction valve 
portion formation member 34 in Ports 35A and 35C. Furthermore, in the intermediate pressure room 32, 
discharge valve 36 A and retainer 37A are being fixed to the suction valve portion formation member 34 
and the port formation member 35 by pin 30A. Moreover, as shown in drawing_2 , in the regurgitation 
room 33, discharge valve 36B and retainer 37B are being fixed to both the formation members 34 and 
35 by pin30C. 

[0029] In addition, the refrigerant path within a case is constituted by the inhalation hole 31 A, 
inhalatorium 31, port 35A, 1st cyhnder bore 13 A, port 35B, intermediate pressure room 32, port 35C, 
and 2nd cylinder bore the 13B, port 35D, the regurgitation room 33, and discharge opening 33A. 
[0030] The free passage hole 38 which makes the intermediate pressure room 32 and the cam-plate room 
16 open for free passage is formed in the cylinder block 13. Moreover, free passage hole 12C which 
makes the cam-plate room 16 and a motor housing 15 open for free passage is formed in wall 12A of the 
front housing 12. The free passage way which opens the intermediate pressure room 32 and a motor 
housing 15 for free passage by feed-hole 12B of the free passage hole 38, the cam-plate room 16, and 
the front housing 12 and free passage hole 12C is constituted. 

[0031] Next, an operation of the compressor constituted as mentioned above is explained. If a driving 
shaft 17 rotates with an electric motor 21, a cam plate 22 will rotate to one. Both-way actuation of each 

pistons 26 and 27 is carried out through shoes 28 and 29 with a revolution of a cam plate 22, 
respectively. In each compression space 13E and 13F, inhalation of a refrigerant, compression, and the 
regurgitation are successively repeated by continuation of this actuation. 

[0032] If the refrigerant from inhalation hole 31A to an inhalatorium 31 is inhaled by compression space 
13E through port 35A, the intermediate pressure room 32 will breathe out the compression operation by 
the setback of the 1st piston 26 through port 35B after a carrier beam. 

[0033] Furthermore, some refrigerants in this intermediate pressure room 32 are inhaled by compression 
space 13F through port 35C, and it is breathed out by the regurgitation room 33 through port 35D after 
the compression operation by migration of the 2nd piston 27. The refrigerant breathed out by the 
regurgitation room 33 is sent out to the external refrigerant circuit 50 from discharge opening 33A. 
[0034] On the other hand, although not inhaled by compression space 13F among the refrigerants in the 
above-mentioned intermediate pressure room 32, at least a part passes port 35E and the free passage 
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hole 38, and is supplied to the cam-plate room 16. Furthemore, a motor housing 15 is supplied from the 
cam-plate room 16 through feed-hole 12B of thrust bearing 23 and the front housing 12, and free 
passage hole 12C. Supply of a refrigerant in this motor housing 15 or the cam-plate room 16 is 
effectively performed by Rota 20 accompanying a revolution of an electric motor 21, and stirring by 
revolution of a cam plate 22. And an electric motor 21 is cooled with the refrigerant suppUed to the 
motor housing 15, and a cam plate 22 and a shoe 28, and 29 grades are cooled with the refrigerant 
supplied to the cam-plate room 16. 

[0035] Moreover, the refrigerant in the intermediate pressure room 32 is fiiUy low temperature as 
compared with the refrigerant in the regurgitation room 33 which is only a earner beam and was 
compressed within both said two compression space 13E and 13F in the compression operation within 
compression space 13E, and low voltage cannot be overemphasized. 
[0036] According to this operation gestalt, the following effectiveness can be acquired. 
(1) For cooling of a motor housing 15 and the cam-plate room 16, the refrigerant in the sufficiently low 
voltage intermediate pressure room 32 is introduced rather than the regurgitation room 33. Therefore, it 
becomes possible to set up low the pressure resistance of this case of a part that does not expose the 
inside of a motor housing 15 and the cam-plate room 16 to the pressure as the refrigerant pressure force 
in the regurgitation room 33, and corresponds with a motor housing 15 and the cam-plate room 16. 
Therefore, the miniaturization and the improvement in endurance in a case can be aimed at. Moreover, 
rather than the thing in the regurgitation room 33, since the refrigerant in the intermediate pressure room 
32 is low temperature enough, it can cool a motor housing 15 efficiently. Consequently, also when high- 
speed operation is performed or a heavy load is applied to a motor 21, demagnetization of this motor 21 
is prevented. 

[0037] (2) The refrigerant in the intermediate pressure room 32 is introduced not only into the motor 
housing 15 but into the cam-plate room 16. That is, the large area within a compressor case is covered 
and cooling within this case is performed. Therefore, when a heavy load is applied to a high speed 
driving time or a motor 21, overheating of the shoes 28 and 29 can be prevented. 
[0038] (3) Moreover, the installation to the cam-plate room 16 of the refrigerant in the intermediate 
pressure room 32 enables efficient cooling of bearings 18B and 23, a cam plate 22, shoes 28 and 29, 
pistons 26 and 27, and a lubricating oil (contained in the state of Myst in a carbon dioxide). That is, 
degradation by degradation of the lubricating oil by sliding of each part material (bearings 18B and 23, a 
cam plate 22, shoes 28 and 29, and pistons 26 and 27) in an elevated temperature condition and 
elevated-temperature-izing of the lubricating oil itself can be suppressed. 

[0039] Furthermore, the pressure in the cam-plate room 16 turns into the same intermediate pressure as 
the pressure in the intermediate pressure room 32 by installation to the cam-plate room 16 of the 
refrigerant in the intermediate pressure room 32. That is, the pressure which acts on a before [ the 1st 
piston 26 ] side, and the pressure which acts on the backside [ this piston 26 ] at the time of the 
regurgitation of compression space 13E will be in an almost equal condition. Moreover, the pressure 
differential of the pressure which acts on a before [ the 2nd piston 27 ] side, and the pressure which acts 
on the backside [ this piston 27 ] at the time of the regurgitation of compression space 13F also becomes 
small compared with the former. That is, since the pressure differential before each pistons 26 and 27 
when being in the regurgitation process to which the load load concerning each pistons 26 and 27 
becomes the largest, and on the backside decreases, the force of acting on a cam plate 22, shoes 28 and 
29, and pistons 26 and 27 becomes small. Therefore, degradation of the lubricating oil by sliding [ heavy 
load / between each part material (a cam plate 22, shoes 28 and 29, and pistons 26 and 27) ] can be 
suppressed. 

[0040] (4) The refiigerant in the intermediate pressure room 32 is already a carrier beam refrigerant 
about a compression operation in compression space 13E, and is an elevated temperature from the 
refrigerant in an inhalatorium 31. Therefore, there are few degrees of a refiigerant temperature rise as 
compared with the configuration using the refrigerant introduced from the inhalatorium 31 with the 
configuration of the above-mentioned operation gestalt which cools a motor housing 15 using the 
introduced refiigerant from the intermediate pressure room 32. That is, it is hard to be influenced of the 
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compression efficiency lowering by the increment in specific volume of a refiigerant. 
[0041] (The 2nd operation gestah: Refer to drawing 3 and drawing 4 ) The electric cam-plate 
compressor of this 2nd operation gestalt changes the configuration of the refrigerant path within a case, 
and a free passage way in said 1st operation gestalt, and has the same composition as the electric cam- 
plate compressor of the 1st operation gestalt in respect of others. Therefore, about the component which 
is common in the 1st operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0042] Between the valve organizer 30 and the rear housing 14, partition formation of the two 
intermediate pressure rooms 32A and 32B other than an inhalatorium 3 1 and the regurgitation room 33 
is carried out. 1st intermediate pressure room 32A is opened for free passage by port 35B and hole 30B 
mentioned later, and 2nd intermediate pressure room 32B is opened for firee passage by Ports 35C and 
35E. 

[0043] Hole 30B which penetrates pin 30A to shaft orientations is formed in pin 30A. Cylinder block 
feed-hole 13C which opens for free passage the hold crevice in which the back end section of a driving 
shaft 17 is held, and hole 3 OB is formed in the cyHnder block 13. Driving shaft free passage hole 17A 
which opens the front region in a motor housing 15 and cylinder block feed-hole 13C for free passage is 
formed in the driving shaft 17. Moreover, the free passage hole 38 which makes the cam-plate room 16 
and port 35E always open for free passage is formed in the cylinder block 13. Therefore, the free 
passage way which always opens between both intermediate pressure room 32A and 32B for free 
passage through a motor housing 15 is constituted by each holes 30B, 13C, 17A, 12B, 12C, and 38, port 
35E, and the cam-plate room 16. 

[0044] In addition, in addition to this free passage way and motor housing 1 5, the refrigerant path within 
a case is constituted by the inhalation hole 31 A, inhalatorium 31, port 35 A, 1st cylinder bore 13 A, port 
35B, 1st and 2nd intermediate pressure roomA [ 32 ] and 32B, port 35C, and 2nd cylinder bore the 13B, 
port 35D, the regurgitation room 33, and discharge opening 33A. 

[0045] The refrigerant which was inhaled by 1st cylinder bore 13A and compressed into it from the 
inhalatorium 3 1 is breathed out by 1 st intermediate pressure room 32A through port 35B. And the 
refrigerant in this 1st intermediate pressure room 32A is introduced into the front region in a motor 
housing 15 through hole 30B, cylinder block feed-hole 13C, and driving shaft free passage hole 17A. 
Furthermore, after the refrigerant introduced in this motor housing 1 5 passes through the clearance 
between a stator 19 and Rota 20, it is introduced into the cam-plate room 16 through free passage hole 
12C and feed-hole 12B and thrust bearing 23. Then, the refrigerant in the cam-plate room 16 is 
introduced into 2nd intermediate pressure room 32B through the free passage hole 38. 
[0046] After the refrigerant in 2nd intermediate pressure room 32B is inhaled by 2nd cylinder bore 13B 
through port 35C, it is further compressed by the 2nd piston 27 and is breathed out by the external 
refrigerant circuit through port 35D, the regurgitation room 33, and discharge opening 33A. 
[0047] According to this operation gestalt, the following effectiveness other than the effectiveness of (1) 
- (4) of said operation gestalt can be acquired. 

(5) A motor housing 15 and the cam-plate room 16 are included in the only refiigerant path within a 
case in which it does not have other bypass paths, and it was made for a refiigerant to pass through the 
inside of both ** 15 and 16 compulsorily. Therefore, as compared with said operation gestalt, the 

cooling effect in both ** 15 and 16 improves. 

[0048] (6) After introducing first the refrigerant in 1st intermediate pressure room 32A into a motor 
housing 15, it is introduced into the cam-plate room 16. That is, the refrigerant in 1st intermediate 
pressure room 32A is directly infroduced into the motor housing 15 from this intermediate pressure 
room 32A, without minding the cam-plate room 16. Therefore, a motor housing 15 can be more 
efficiently cooled with the refiigerant of the low-temperature condition before passing through the cam- 
plate room 16. 

[0049] (7) It is constituted so that the refrigerant introduced into the front region of a motor housing 15 
may pass to the back region of a motor housing 1 5 through the clearance between a stator 1 9 and Rota 
20. That is, a refiigerant cools the large area of the front face of an electric motor 21. Thereby, an 
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electric motor 21 can be cooled efficiently. 

[0050] (The 3rd operation gestalt: Refer to dr awin g 5 and dra wing 6 ) The electric cam-plate compressor 
of this operation gestalt changes the configuration of the refiigerant path within a case, and a free 
passage way in said 2nd operation gestalt, and has the same composition as the electric cam-plate 
compressor of the 2nd operation gestalt in respect of others. Therefore, about the component which is 
common in the 2nd operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0051] As shown in drawing„6 , extension formation of the 2nd intermediate pressure room 32B is 
carried out to near the periphery section of the rear housing 14. The fi-ee passage hole 40 is formed in a 
driving shaft 17 and parallel at the peripheral face top of a compressor case ( drawing 6 rear housing 14) 
in the heights 39 as a refrigerant cooling means by which swelling formation was carried out. A motor 
housing 15 and intermediate pressure room 32B are opened for free passage through the free passage 
hole 40 and port 35F. 

[0052] The motor housing 11, the front housing 12, and a cylinder block 13 are covered, penetration 
formation is carried out, and the free passage hole 40 is always opening the front region in port 35 F and 
a motor housing 15 for free passage. 

[0053] Penetration formation of the cylinder block free passage hole 13D which opens the cam-plate 
room 16 and hole 30B for free passage is carried out at the cylinder block 13. Therefore, the free 
passage way which always opens between both intermediate pressure room 32A and 32B for free 
passage through a motor housing 15 is constituted by each holes 30B, 13D, 12B, 12C, and 40, port 35F, 
and the cam-plate room 16. 

[0054] In addition, in addition to this free passage way and motor housing 1 5, the refrigerant path within 
a case is constituted by the inhalation hole 31 A, inhalatorium 31, port 3 5 A, 1st cylinder bore 13 A, port 
35B, 1st and 2nd intermediate pressure roomA [ 32 ] and 32B, port 35C, and 2nd cylinder bore the 13B, 
port 35D, the regurgitation room 33, and discharge opening 33A. 

[0055] With this operation gestalt, the intermediate pressure refiigerant in 1st intermediate pressure 
room 32A is introduced into the cam-plate room 16 through hole 30B and cylinder block free passage 
hole 13D. The refrigerant in the cam-plate room 16 is introduced into the back region in a motor housing 
1 5 through free passage hole 1 2C of the front housing 1 2, feed-hole 12B, and thrust bearing 23. After 
the refrigerant infroduced into this motor housing 15 passes through the clearance between a stator 19 
and Rota 20, it is infroduced in opening of the free passage hole 40 formed in the front region in a motor 
housing 15, and is introduced into 2nd intermediate pressure room 32B through the free passage hole 40 
and port 35F. After the refiigerant in 2nd intermediate pressure room 32B is inhaled by compression 
space 13F through port 35C, it is further compressed by the 2nd piston 27 and is breathed out by the 
external refrigerant circuit through port 35D, the regurgitation room 33, and discharge opening 33A. 
[0056] According to this operation gestalt, the following effectiveness other than the effectiveness of 
aforementioned (1) - (5) can be acquired. 

(8) After infroducing first the refiigerant in 1st intermediate pressure room 32A into the cam-plate room 
16, it is infroduced into the motor housing 15. That is, the refiigerant in 1st intermediate pressure room 
32A is directly introduced into the cam-plate room 16 from this intermediate pressure room 32A, 
without minding a motor housing 15. Therefore, the cam-plate room 16 can be more efficiently cooled 
with the refrigerant of the low-temperature condition before passing a motor housing 15. 
[0057] (9) The refrigerant which passed through the 1st cam-plate room 16 from intermediate pressure 
room 32A and motor housing 15 passes the free passage hole 40, and it was made to result in 2nd 
intermediate pressure room 32B. Since this free passage hole 40 is formed in the heights which 
projected fiirther from the periphery section of a compressor case, it tends to miss the heat in the free 
passage hole 40 to the compressor exterior. Therefore, the refiigerant which passes this free passage 
hole 40 will result in 2nd intermediate pressure room 32B, after being cooled. That is, since the 
refiigerant with which it was low-temperature-ized and specific volume decreased is inhaled by 2nd 
cylinder bore 13B, improvement in compression efficiency can be aimed at. 

[0058] (The 4th operation gestalt: Refer to d rawin g 7 and drawing 8 ) The electric cam-plate compressor 
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of this operation gestalt changes the configuration of the reMgerant path within a case, and a free 
passage way in said 1st operation gestalt, and has the same composition as the electric cam-plate 
compressor of the 1st operation gestalt in respect of others. Therefore, about the component which is 
common in the 1st operation gestalt, the explanation which attached the same sign and overlapped on 
the drawing is omitted. 

[0059] Port 35G are always which makes a cylinder block 13 open an inhalatorium 3 1 and the cam-plate 
room 16 for free passage with the free passage hole 41 by which penetration formation was carried out a 
free passage port among each ports 35A, 35B, 35C, 35D, and 35G currently formed in the port 
formation member 35. 

[0060] Moreover, the front region of a motor housing 15 is this inhalation hole 31A and always open for 
free passage with the branching fi:ee passage way 42 by which the branching was carried out from 
inhalation hole 31 A. The branching free passage way 42 covers the motor housing 11, the fi-ont housing 
12, a cylinder block 13, and the rear housing 14, and penetration formation is carried out between a 
motor housing 15 and inhalation hole 31 A. 

[0061] In addition, the free passage way which always opens inhalation hole 31 A and an inhalatorium 
3 1 for free passage through a motor housing 15 is constituted by the branching fi-ee passage way 42, 
Holes 12B and 12C, the cam-plate room 16, the free passage hole 41, and port 35G. Moreover, a part of 
refrigerant path within a case is constituted by this firee passage way and motor housing 15. 
[0062] Some refrigerants inhaled by inhalation hole 31 A from the external refrigerant circuit 50 pass 
inhalation hole 31 A as it is, it reaches an inhalatorium 31, and other refrigerants are introduced into the 
branching free passage way 42, and reach the fi-ont region of a motor housing 15. After the refrigerant 
introduced into this motor housing 1 5 passes through the clearance between a stator 1 9 and Rota 20, it is 
introduced into the cam-plate room 16 through free passage hole 12C and feed-hole 12B and thrust 
bearing 23. Then, the refrigerant in the cam-plate room 16 is introduced into an inhalatorium 31 through 
the free passage hole 41 . 

[0063] According to this operation gestalt, the following effectiveness can be acquired. 
(10) The inhalation refrigerant before being compressed is introduced into the motor housing 15 and the 
cam-plate room 16. That is, the refrigerant of the low-temperature condition before carrying out a 
temperature rise according to a compression operation is used. Therefore, a motor housing 15 and the 
cam-plate room 16 can be cooled more. 

[0064] (11) Form the branching free passage way 42 by which the branching was carried out from 
inhalation hole 31 A, some inhalation refrigerants from the external refrigerant circuit 50 are made to go 
via a motor housing 15 and the cam-plate room 16, and an inhalatorium 31 and the remainder were 
introduced to the direct inhalatorium 3 1 . That is, the refrigerant by which temperature up is carried out 
within both ** 15 and 16 is used as some inhalation refrigerants from the external refrigerant circuit 50, 
and the temperature up of the remaining inhalation refrigerants was made not to be carried out. 
Therefore, since the temperature rise of the refrigerant inhaled by compression space 13E is suppressed, 
decline in the compression efficiency by the increment in the specific volume of a refrigerant can be 
suppressed. 

[0065] (12) In a motor housing 15 and the cam-plate room 16, the sufficiently low voltage inlet-pressure 
refrigerant is introduced rather than the refrigerant breathed out by the regurgitation room 33 and also 
the intermediate pressure room 32. Therefore, the miniaturization and the improvement in endurance in 
a compressor case can be aimed at. 

[0066] (13) After introducing first the refrigerant from the branching free passage way 42 into a motor 
housing 15, it is introduced into the cam-plate room 16. Therefore, a motor housing 15 can be more 
efficiently cooled with the refiigerant in the low-temperature condition of having not passed through the 
comparatively elevated temperature cam-plate room 16. 

[0067] (The 5th operation gestalt: Refer to drawin g 9 ) The points formed so that inhalation hole 31 A 
which the electric cam-plate compressor of this operation gestalt did not form the branching free passage 
way 42 as compared with said 4th operation gestalt, but was prepared in the motor housing 1 1 might 
open between an external refiigerant circuit and the front regions of a motor housing 15 for free passage 
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differ. Therefore, about the component which is common in the 4th operation gestalt, the explanation 
which attached the same sign and overlapped on the drawing is omitted. 

[0068] The free passage way which opens inhalation hole 31 A and an inhalatorium 3 1 for free passage 
is constituted from this operation gestalt by feed-hole 12B, free passage hole 12C, the cam-plate room 
16, the free passage hole 41, and port 35G. Moreover, in addition to this free passage way and motor 
housing 15, the refrigerant path within a case is constituted by the inhalation hole 31 A, inhalatorium 31, 
port 35A, 1st cylinder bore 13 A, port 35B, intermediate pressure room 32, port 35C, and 2nd cylinder 
bore the 13B, port 35D, the regurgitation room 33, and discharge opening 33A. 
[0069] The refrigerant inhaled by inhalation hole 31 A from the external refrigerant circuit 50 is 
introduced into the front region of a motor housing 15. After the refrigerant introduced into this motor 
housing 15 passes through the clearance between a stator 19 and Rota 20, it is introduced into the cam- 
plate room 16 through free passage hole 12C and feed-hole 12B and thrust bearing 23. Then, the 
refrigerant in the cam-plate room 16 is infroduced into an inhalatorium 31 through the free passage hole 
41. 

[0070] According to this operation gestalt, the following effectiveness can be acquired. 
(14) Inhalation hole 31 A was prepared in the motor housing 11, and after introducing the refrigerant 
from the external refrigerant circuit 50 into a motor housing 15 first, it has infroduced into the cam-plate 
room 16. That is, without minding the cam-plate room 16, the refrigerant is directly introduced into the 
motor housing 1 5 as it is also at a very short path from the external refrigerant circuit 50. therefore - 
until it results in a motor housing 15 ~ completely - ** ~ a motor housing 15 can be more efficiently 
cooled with the low temperature refrigerant which does not have the opportunity by which temperature 
up is carried out, so that you may say. 

[0071] The gestalt of operation is not hmited above and can be carried out also by voice as follows. 
O After not only a multistage type compressor but a refrigerant is inhaled by the compressor, you may 
apply to the single stage type compressor breathed out out of a compressor in response to a compression 
operation only at once. The thing of a type which discharges the refrigerant of the cam-plate interior of a 
room high-voltage-ized by blow-by gas to cam-plate outdoor by the pressure regulating valve as a single 
stage type compressor in this case, and adjusts the pressure of this cam-plate interior of a room is 
mentioned (JP,1 1-257219,A official report). Furthermore, the thing of not only a fixed capacity type 
given in said official report (JP,1 1-257219,A official report) but a variable-capacity type may be used. 
While constituting possible [ modification of the inclination of a cam plate ] as this variable-capacity 
type single-stage compressor, for example, a confrol valve is prepared in the path which opens an 
inhalatorium and a cam-plate room (crank case) for free passage, and what controls discharging volume 
by control of the cam-plate internal pressure force by closing motion of a control valve is mentioned. In 
the compressor of both [ these ] types, if a cam-plate room and a motor housing are made to open for 
free passage at a path and the refrigerant of the cam-plate interior of a room of an intermediate pressure 
condition [ lower than a discharge pressure ] higher than an inlet pressmre is used, while being able to 
perform cooUng within a compressor case efficiently, small lightweight-ization of this compressor can 
be attained. 

[0072] O The configuration of said operation gestalt of the 4th and 5 may also be applied to a single 
stage type compressor. 

O Ammonia other than a carbon dioxide etc. may be used as a refiigerant. 

O With said each operation gestalt, although the cylinder bore etc. prepared 1 set of thing of a two-step 
type, it may be prepared 2 or more sets, for example. Moreover, it is good also as a multistage type more 

than a three-step type. 

[0073] Next, technical thought other than invention indicated to the claim which can be grasped from 
said operation gestalt is indicated below with the effectiveness. 

O In invention according to claim 1, said compressor has a pressure accommodation means is a single 
stage type compressor and discharge the high voltage refrigerant of said cam-plate interior of a room to 
this cam-plate outdoor by which a refiigerant is breathed out out of this compressor in response to a 
compression operation only at once after this compressor inhalation. In this case, with the refiigerant of 
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an intermediate pressure condition [ lower than a discharge pressure ] higher than an inlet pressure, 
while being able to perform cooling within a compressor case efficiently, small Ughtweight-ization of 
this compressor can be attained. 

[0074] O Said free passage way is equipped with the free passage hole (for example, free passage hole 
38 of drawing 1 ) which opens for free passage the free passage hole (for example, feed-hole 12B and 
free passage hole 12C of drawing, I ) which opens said motor housing and said cam-plate room for free 
passage, and said cam-plate room and said intermediate pressure room in invention according to claim 2. 
in this case, a regurgitation refrigerant ~ low temperature ~ while being able to aim at the 
miniaturization and the improvement in endurance in a compressor case with a low voltage refrigerant, 
cooling with the sufficient effectiveness of a motor housing and a cam-plate room is possible. 
[0075] O In invention according to claim 2, said free passage way leads the refrigerant of said 
intermediate pressure to said motor housing through said cam-plate room, and leads it to other cylinder 
bores and an intermediate pressure room open for free passage through said motor housing. In this case, 
a cam-plate room can be more efficiently cooled with the refrigerant of the low-temperature condition 
before passing a motor housing. 

[0076] O In invention according to claim 2, it has a refrigerant cooling means to cool the refrigerant 
which passed through said motor housing and the cam-plate room. In this case, improvement in 
compression efficiency can be aimed at with the refrigerant with which it was low-temperature-ized by 
the refrigerant cooling means, and specific volume decreased. 

[0077] O In invention according to claim 1, said free passage way opens an inhalatorium and a motor 
housing for free passage, and the inhalation hole with which the refrigerant from an external refrigerant 
circuit is inhaled is prepared in this motor housing. In this case, a motor housing can be more efficiently 
cooled with the refiigerant of a low-temperature condition with few opportunities by which temperature 
up will be carried out by the time it results that it is also at a very short path from an external refrigerant 
circuit in a motor housing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing^] The sectional view showing the outline of the electric cam-plate compressor of the 1st 
operation gestalt. 

[Drawing_2J The 2-2 hne sectional view of drawing 1 . 
[Drawing 3] The 3-3 line sectional view of drawin g 4 . 

[Drawing 4] The sectional view showing the outline of the electric cam-plate compressor of the 2nd 
operation gestalt. 

[Drawmg .5] The sectional view showing the outline of the electric cam-plate compressor of the 3rd 
operation gestalt. 

[Drawing.6] The 6-6 line sectional view of drawing 5 . 
[Drawing 7] The 7-7 line sectional view of drawing 8 . 

{DrawijQg_8J The sectional view showing the outline of the electric cam-plate compressor of the 4th 
operation gestalt. 

[Drawing 9] The sectional view showing the outline of the electric cam-plate compressor of the 5th 

operation gestalt. 
[Description of Notations] 

1 1 - Motor housing, 12 - Front housing, 13 -- Cylinder block, 13 A - The 1st cylinder bore, 13B ~ The 
2nd cylinder bore, 13C ~ Cylinder block feed hole, 13D - Cylinder block free passage hole (13C and 
13D constitute a free passage way), 14 - Rear housing (11, 12, 13, and 14 constitute a compressor case), 

15 [ ~ The driving shaft free passage hole which constitutes a free passage way, ] - A motor housing, 

16 - A cam-plate room, 17 ~ A driving shaft, 17A 21 [ - The 2nd piston, 31 / - An inhalatorium, 32 / - 
- An mtermediate pressure room, 32 A / - The 1st intermediate pressure room, 32B / - The 2nd 
intermediate pressure room, 33 / - A regurgitation room, 38 40, 41 / - The free passage hole, 42 which 
constitute a free passage way / - Branching free passage way. ] ~ An electric motor, 22 ~ A cam plate, 
26 "The 1st piston, 27 
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< . miii. m'(7)mmxi>mx^ 5 , 
o ^mmmmioi'. <mi)^mmzm.wz 
30 -miismm^^nxmrnHzma^ix^^ 
m^mizsmLxhxw zm^mm^^^ 

bLXli. -fu-^U ytfT.lzX-yX^m.^ivfimm. 

n^mt:. s^jmmmzx-oxmm^Hzmaibxm 

mm^i 1-2 57 219^^^) . Mc. tmm 
mm'ni-257'2'r9mrizm<mmm' 

MmB^bLxit. mm. mucom^^^miz 
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-^mm^. m't-m^mxm<7)i^vyi}>'^^Tb 

m<omm<^imiz2L'?x. mmmix*)mmiz 

[ 0 0 7 6 ] o m^2iz^comizii\\x. ffifia 

tixmmm^ Lti^izx o . smmmLm 

iZbHi-C^^, 

[0077JO nmi^immmiz}i\yx.mi 
^mimjMb=e^^mb^^u mt-mizit 
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